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ABSTRACT  
  Researchers have suggested that in order to support collaborations across organizational 
borders in new product development (NPD) projects, companies need to generate, integrate, 
and coordinate the knowledge of different departments in the organization. This requires 
support of the communication flow between the various groups of stakeholders in the company 
such as the R&D, the production, and the sales departments. Support of the communication 
flow is also important across organizational boundaries; between the departments within the 
NPD organization and external stakeholders, primarily suppliers and customers, but also 
directly between the external stakeholders, primarily customers and suppliers. Project 
managers (PMs) are at the core of this process as they can link the various stakeholders of the 
NPD project and thereby facilitate the knowledge communication between these stakeholders. 
Such linking can be regarded as different types of brokerage.  
 
This study aims at creating knowledge about the project manager (PM) as an important link in 
knowledge communication in new product development (NPD) projects. The study focuses on 
differences across the NPD project course and on a distinction between three subtypes of 
brokerage: Brokerage connecting actors from the project team with actors from the various 
departments within the same organization (intra-organizational brokerage), brokerage 
connecting employees at the NPD organization with someone working in another organization 
(inter-organizational brokerage), and brokerage connecting external stakeholders with each 
other (extra-organizational brokerage).  
 
There is little research encompassing all the types of brokerage that the PM performs in NPD 
projects. Research on knowledge communication in NPD has typically either an internal (intra-
organizational) or an external (inter-organizational) focus. Along the same line, studies 
focusing on brokerage do not make a distinction between internal and external boundaries 
when considering brokerage. Communication with someone within the same organization but 
                                   
1
 The paper was written with a distribution of work, where the third author has been involved in the preliminary 
development of the empirical study, primarily in discussions about the strategy for analysis of data. Furthermore, 
he has discussed and commented on the paper during the development of the line of arguments.  
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in a different department is treated in the same way as communication with someone outside 
the boundaries of the company. Research has thus not studied the multiple roles of the PM as a 
broker of information inside his or her own company, across organizational boundaries, and 
between persons external to the company. As this communication is at the core of NPD project 
management, there is a need for such research. 
 
The study provides significant methodological additions to prior research, because it is based 
on an in-depth longitudinal case study with objective data. Unlike many studies that have 
analyzed the brokerage phenomenon from a static perspective using cross-sectional data, this 
study provides a dynamic perspective because it is based on the entire population of email 
exchange (consisting of 3,737 emails) sent from or received by the PM during a large NPD 
project. Furthermore, as opposed to interview or survey data, email data are verifiable, 
objective in nature and free of cognitive and psychological biases. The data have been split into 
four phases of the NPD project and subsequently analysed using UCINET to reveal the 
different types of brokerage as defined by an extended version of the Gould and Fernandez 
(1989) typology.  
 
The results show that an important task for a PM is to represent the company towards 
customers and suppliers (inter-organizational brokerage). The PM in addition acts as a link 
between various (possible) suppliers and between the customer and the suppliers (extra-
organizational brokerage). Further, the findings show that the management of the project in 
terms of linking the stakeholders takes off in the solution development phase rather than in the 
concept development phase which is the phase in focus in large parts of the research that has 
taken place in this field. Further, contrary to expectations based on existing knowledge, we 
found that the production department was involved in the concept development phase. We also 
found that the suppliers were not involved in the concept development phase but, on the other 
hand, were strongly involved in the solution development phase in which the PM to a very 
large extent acted as a hub between possible suppliers for the project. We had also expected 
that the PM would be more involved in coordination of, to and from the project team than what 
we found in this study. Based on the study, it seems that some of the connections that we, 
based on existing knowledge, would expect that the PM creates in the concept development 
phase, in fact are created at a later point in time; in the solution development phase.  
 
The study is longitudinal and relies on actual communication regarding a project in which 
communication has taken place primarily on email. Only few studies in this area do this. 
Further, the study differentiates between intra-, inter- and extra-organizational brokerage 
during different phases of the NPD. This differentiation has, to our knowledge, never been 
undertaken in research. 
 
Keywords: New Product Development, Brokerage, Project phases, Internal and external 
stakeholders, innovation, Project management. 
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INTRODUCTION  
  Success of new product development (NPD) of high-technology, business-to-business, and 
tailor-made products demands communication about the needs and requirements of customers  
(Athaide and Stump, 1999; Cooper and Kleinschmidt, 1994; Von Hippel, 1986). Further there 
is need for information about and coordination of technical, operational, and financial issues 
emanating from departments within the organization (Moenaert and Souder, 1990) and from 
external partners such as suppliers (Hoegl and Wagner, 2005). Intensive communication within 
the NPD company as well as with customers and suppliers is thus an important determinant of 
a successful NPD project. This has been corroborated by research (Brown and Eisenhardt, 
1995a; Laursen and Salter, 2006; Takeishi, 2001; Von Hippel, 1988).  
 
Researchers have suggested that in order to support collaborations across organizational 
borders in NPD, companies need to generate, integrate, and coordinate the knowledge of 
different departments in the organization (Brown and Eisenhardt, 1995a; Clark and 
Wheelwright, 1992; Fujimoto, 1995; Montoya-Weiss, Massey, and Song, 2001; Montoya-
Weiss and Calantone, 1994). This requires support of the communication flow between the 
various groups of stakeholders
2
 in the company such as the R&D, the production, and the sales 
departments (Moenaert and Souder, 1990). Support of the communication flow is also 
important across organizational boundaries; between the departments within the NPD 
organization and external stakeholders, primarily suppliers and customers (Calabrese, 1997b; 
Kivimaki and Lansisalmi, 2000; Liyanage and Greenfield, 1999), but also directly between the 
external stakeholders, primarily customers and suppliers. 
 
Project managers (PMs) are at the core of this process as they can link the various stakeholders 
of the NPD project and thereby facilitate the knowledge communication between these 
stakeholders (Ancona and Caldwell, 1992a; Argote and Ingram, 2000; Fujimoto, 1995; Reid 
and de Brentani, 2004). Such linking can be regarded as different types of brokerage. 
Brokerage is defined as “a process by which intermediary actors facilitate transactions between 
other actors lacking access to or trust in each other” (Gould and Fernandez, 1989). Relating to 
PMs and their communication with stakeholders, this means that the PM acts as a broker when 
he or she links two otherwise unconnected stakeholders such as a customer and a supplier and 
employees at different departments in the organization (Burt, 2000). PMs who broker 
information to and between key external stakeholders such as customers and suppliers occupy 
important positions because they close the structural holes which exist among these 
stakeholders.  
 
There is little research encompassing all the types of brokerage that the PM performs in NPD 
projects. Research on knowledge communication in NPD has typically either an internal (intra-
organizational) or an external (inter-organizational) focus (Kivimaki and Lansisalmi, 2000). 
Along the same line, studies focusing on brokerage do not make a distinction between internal 
and external boundaries when considering brokerage. Communication with someone within the 
same organization but in a different department is treated in the same way as communication 
with someone outside the boundaries of the company. Research has thus not studied the 
multiple roles of the PM as a broker of information inside his or her own company, across 
organizational boundaries, and between persons external to the company. As this 
communication is at the core of NPD project management, there is a need for such research. 
 
                                   
2 According to Andersen (2008) and Artto et al. (2011) project stakeholders are individuals, groups, or 
organizations affected by the project or that are in the position to influence it. In this paper, stakeholders are only 
the project participants who are directly involved in the project communication during the NPD project lifecycle.  
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NPD is a process and the constellation of stakeholders change during the phases of NPD 
projects (Jepsen and Eskerod, 2009; Reid and de Brentani, 2004; Veryzer, 2005). Some 
stakeholders are important in some phases while different stakeholders are important in other 
phases of the NPD project. Researchers have found that especially during the early phases of a 
NPD project, customers (Khurana and Rosenthal, 1997; Von Hippel, 1986) and suppliers 
(Spina, Verganti, and Zotteri, 2002) play an important role while knowledge communication 
with and between the R&D and the manufacturing departments has been found important in 
the later phases of NPD projects (Song, Thieme, and Xie, 1998). This means that  as NPD 
projects evolve over time, the types of brokerage that the PM performs towards different 
stakeholders change over time (Clark and Fujimoto, 1991). However, researchers have 
primarily studied brokerage activities from a static perspective.  
 
To fill the above research gaps this study aims at creating knowledge about the PM as an 
important link in internal as well as in external knowledge communication in a NPD project. 
This role may differ across the NPD project course. Therefore, we found it important to study 
the phenomenon in a dynamic perspective. To do so, the study is based on a longitudinal single 
case study in which the main source of data is emails concerning a large NPD project. We have 
analysed the network of relations created by these emails to learn about the brokerage 
performed by the PM in the various phases of the NPD project. In the analysis, we distinguish 
between three subtypes of brokerage: Brokerage connecting actors from the project team with 
actors from the same organization (intra-organizational brokerage), brokerage connecting 
employees at the NPD organization with someone working in another organization (inter-
organizational brokerage), and brokerage connecting external stakeholders with each other 
(extra-organizational brokerage). We base the network analysis of the email communication on 
an extended version of the typology proposed by Gould and Fernandez (1989) encompassing 
the three different types of brokerage mentioned above. In the paper, we use the NPD phases 
defined by Gray and Larson (2007): Concept development, solution development, testing, and 
delivery in comparisons across the project life cycle.  
 
In the following, we first introduce the typology of brokerage roles proposed by Gould and 
Fernandez (1989) and modify this typology to capture the characteristics of the brokerage roles 
in focus in this study. We then give examples of how the typology can be applied to the 
communication tasks of PMs in the context of NPD projects. We then present the case and the 
method used to analyze the data. After this, the results of the analysis are presented. Finally, we 
discuss the results and possible directions for future research.  
 
THE ROLE OF THE PM AS A BROKER IN NPD PROJECTS 
  The Gould and Fernandez typology is based on a distinction of whether the flow of 
communication (knowledge) is facilitated within or between groups, and whether the broker is 
a member of the group in question or not. These distinctions result in five types of brokerage. 
The PM can act as a coordinator, representative, gatekeeper, consultant or a liaison. The five 
types of brokerage are displayed in figure 1. Below, we shortly describe the characteristics of 
each type of brokerage.  
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Figure 1. Different types of brokerage  
 
  
 
 
Coordinator Representative      Gatekeeper     Consultant         Liaison 
 
Note: Black refers to the PM and the project team, gray refers to someone outside the project 
team while white refers to a different group outside the project team. Source: (Gould and 
Fernandez, 1989) 
 
When the PM acts as coordinator, he or she interacts with members of the group that he or she 
belongs to (Gould and Fernandez, 1989), in this case the project team. PMs act as 
representatives when they forward knowledge from the project team to members of another 
group (Gould and Fernandez 1989). PMs are gatekeepers when they forward information to the 
project team from members of other groups (Gould and Fernandez 1989). A PM can as an 
outsider also connect two members of another group. Gould and Fernandez (1989) named this 
type of brokerage itinerant broker. Later, this type of brokerage has been renamed consultancy. 
The PM acts as a liaison when he or she mediates flow of information or resources between 
members of different groups (Gould and Fernandez 1989) not otherwise connected.  
 
The literature on brokerage rarely distinguishes between intra- and inter-organizational 
brokerage. This also holds true for the typology of Gould and Fernandez (1989). However, the 
PM sometimes acts as a link between the project team members and the organization, and at 
other times acts on behalf of the organization rather than the project team. To know more about 
the extent of and variation in these activities, we need to be able to distinguish between 
brokerage inside the company (intra-organizational brokerage), brokerage between persons 
internal and external to the company (inter-organizational brokerage), and brokerage between 
persons external to the company (extra-organizational brokerage). For this reason, we find that 
there is a need to extend the five types of brokerage proposed by Gould and Fernandez taking 
these differences into account. Accordingly, we have defined four new types of brokerage and 
given new names to the existing ones. We distinguish between gatekeeping and representing 
the project team and the organization as such. Further, we distinguish between different types 
of liaison and coordinating activities depending on whether these take place inside or outside 
the organization.  
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Figure 2. Different types of brokerage depending on relationship with organization  
 
                                            Intra-organizational 
 
 
 
 
  Project Team 
Coordinator 
Project Team 
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Company 
Coordinator 
Internal 
Consultant 
 
 
Inter-organizational 
 
Extra-organizational 
 
 
  
 
Company 
Gatekeeper 
Company 
Respresentative 
External 
Consultant 
External Liaison 
 
Note: Black circles refer to members of the project team. Grey circles refer to organizational 
departments whereas white circles refer to external stakeholders. The figure is inspired by 
Gould and Fernandez (1989). 
 
The new typology is presented in figure 2. The first four types of brokerage take place within 
the boundaries of the organization at an intra-organizational level. In this case, the PM 
connects members of the project team to members of the same organization that are outside the 
project team (such as sales and production). The PM also connects members of the 
organisation to external stakeholders performing inter-organizational brokerage. Finally, the 
PM can connect members of organizations outside to the company thus acting as an extra-
organizational broker. We label the PM a company coordinator when he or she liaises inside 
the company since coordination actually is the function of the PM in this case. 
 
Brokerage tasks for the PM across the phases of NPD projects 
  A successful NPD project requires knowledge communication within the project team as well 
as between the project team and other stakeholders within the boundaries of the company 
(Allen and Cohen, 1969; Ancona and Caldwell, 1992a). Researchers argue that the 
requirements and responsibilities of the PM change across NPD projects (Clark and Fujimoto, 
1991; Hoegl et al., 2004). In particular, the need for knowledge and therefore the 
communication between the different stakeholders in a NPD project depends on the phase of 
the NPD project (Pearson, 1990). In the following, we consider the different types of brokerage 
that may be performed by a PM during the phases of a NPD project. 
  
In the concept development phase of a NPD project, the PM should clarify customer needs and 
technical requirements of the product as well as set the project target and goal. The goals must 
be transformed into needed activities to which resources can be allocated (Moenaert and De 
Meyer, 1995; Parry and Song, 1993). To perform this task, the PM gathers and communicates 
information about the customer’s needs and ideas to relevant departments (e.g. sales) in the 
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company, in this case, the project team and the development department (Brown and 
Eisenhardt, 1995a). This points to the PM acting as an company gatekeeper transferring 
information from the outside into the relevant departments of the NPD company. The PM may 
also act as a broker between the project team and the development or construction departments 
in order to clarify technical requirements for the oncoming solution development. Further, the 
PM needs to gain support for the right resources and, accordingly, may take on a role as 
company coordinator brokering between various departments and management (Ancona and 
Caldwell, 1992b; Clark and Wheelwright, 1992). Along the same line, the PM is responsible 
for achieving joint agreements on manpower as well as NPD procedures and schedules 
between relevant internal stakeholders before the solution development starts (Song, Thieme, 
and Xie, 1998). This all suggests that the PM acts as a company coordinator. If additional 
resources are required, suppliers may be needed to provide these resources (Khurana and 
Rosenthal, 1997). The above points to the PM taking on a role as company representative. 
Finally, researchers have found that integrating suppliers in the concept development phase 
tends to reduce solution development time and improve NPD performance (Eisenhardt and 
Tabrizi, 1995; Handfield and Pannesi, 1995; Hoegl and Wagner, 2005). Such integration 
demands that the PM takes on a role as company gatekeeper brokering between suppliers and 
relevant departments within the company.    
 
In the solution development phase, there is a need for coordination of the project team as the 
PM must allocate team members to different tasks. There is also a need for brokerage of 
information between the project team and other departments in the organization (a mechanical 
engineer from the project team is linked to an experienced mechanical engineer from the R&D 
department to get started with CAD drawings). Further, the PM needs to facilitate knowledge 
communication between the development and production departments to convert customer 
requirements into technical specifications. Depending on how integrated the customer is in the 
NPD process, it might be that some of this communication takes place directly between the 
customer and the development department. In this case, the PM does not act as a broker 
(Eisenhardt and Tabrizi, 1995; Handfield and Pannesi, 1995; Hoegl and Wagner, 2005).  
 
During the testing phase, the PM should obtain customer feedback from tests of prototypes 
(Athaide and Stump, 1999; Koufteros et al., 2005). Not only must the PM have a clear 
understanding of the competitive situation and technical risks of the customer (Clark and 
Wheelwright, 1992), it is the responsibility of the PM to assess and develop an understanding 
of desirable product modifications or alternative applications during this phase. It is the last 
chance for improving the final result, and the PM must make sure that the gathered knowledge 
from testing is transferred to relevant employees in the company. This entails that the PM takes 
on the role as company gatekeeper. 
 
Before and during the delivery phase, PMs should facilitate the communication activities of 
especially suppliers, project team members, and employees from the construction and 
production department to ensure that the project reaches its goals (Song and Swink, 2009). The 
PM should accordingly broker information across the borders of the company and between the 
departments of the company thus acting as a company representative and a company 
coordinator. Further, suppliers should be involved during the delivery phase to ensure on-time 
delivery and the installation of equipment at the customer (Takeishi, 2001). To smooth this 
process, the PM can act as a liaison between supplier and customer or an external consultant or 
liaison coordinating deliveries from different suppliers. During the delivery phase, the last 
financial arrangements are made. Therefore, the PM may also act as a company representative 
and gatekeeper on behalf of the financial or the sales department vis-à-vis the customer in this 
phase.  
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The above suggests that the amount and type of brokerage performed by the PM may change 
across the NPD project course. To know more about what actually happens, we need to study 
brokerage in a real-world scenario. 
 
METHOD 
  The study of the amount and type of brokerage carried out by PMs during NPD projects 
requires that the researcher possesses data about preferably all the communication that has 
taken place to and from the PM and other stakeholders of the NPD project along the project 
course. The amount of this communication regarding each single NPD project is very large 
making it difficult to gather and analyse data on more than one NPD project at a time. 
According to Yin (2003), a case study is appropriate for the type of exploratory research which 
has a focus on 1) documenting a phenomenon within its organizational context, 2) exploring 
the boundaries of a phenomenon, and 3) integrating information from multiple sources. 
Therefore, the methodology chosen for this study was a longitudinal single case study allowing 
us to explore in detail the types of brokerage performed by a PM across the phases of a NPD 
project. The case study data are emails concerning a NPD project supplemented by three semi-
structured interviews with the PM across the project course and two days of observation, 
interviews, and informal talks at the customer for the NPD project. 
 
We have primarily based the analysis on the email communication related to the NPD project. 
The reason for this is that the study of emails allows observation of what actually took place. 
NPD projects span across long periods of time making it difficult for the participant to recollect 
what happened and for outsiders to observe the communication making survey data unreliable 
in this type of study.  
 
The analysis is based on all emails send out and received directly or as ‘cc’ by a PM 
throughout the period of a NPD project. Emails for which the PM is ‘cc’ show a direct contact 
between two stakeholders. In these cases, the PM is not a broker between the two parties 
because they are connected directly. The emails were split into the four phases of the NPD 
project (concept development, solution development, testing, and delivery). For each phase, a 
matrix was built of senders and receivers of emails containing the number of emails sent in 
rows and emails received in columns. For the brokerage analysis, this matrix was dichotomized 
as the Gould and Fernandez (1989) measures of brokerage are calculated on the basis of 
dichotomized data taking into account only whether a relation exists and does not consider the 
strength of the relation.  
 
An analysis of brokerage between groups requires that the stakeholders are assigned to 
different groups. Traditional stakeholders in NPD projects are the project team, the remaining 
focal company, suppliers, and customers (Andersen, 2008). However, since the purpose here is 
to analyse brokerage within the NPD company as well as between departments of the company 
and external stakeholders, we chose to make a finer split defining relevant departments at the 
focal company as separate groups of stakeholders.  
 
The data were analysed using UCINET (Borgatti et al., 2002) software. The brokerage 
measures provided by the software indicate to which extent the focal individual (the PM) 
brokers between members of his or her group and/or other groups. However, as UCINET only 
calculate scores for the five types of brokerage defined by Gould and Fernandez, we have used 
Excel to calculate the scores for the types of brokerage defined in this paper based on relations 
calculated by UCINET.  
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The Case 
  We were able to gain access to a case which is an example of a successful NPD project 
executed in a medium sized engineering and manufacturing company between July 2007 and 
end of May 2009. We assessed the successfulness of the project in terms of economic 
profitability and customer satisfaction as proposed by (Lam et al., 2004). The economic 
profitability of the NPD project was measured by the contribution margin of the project. This 
project had a contribution margin of 29% compared to a mean contribution margin of 25% for 
all projects executed by the company within a 5-year period. Moreover, we used data from the 
interviews and talks to assess customer satisfaction for the project. Based on this, the customer 
seemed to be fairly satisfied with the outcomes. A machine operator at the customer stated:  “I 
have never experienced that the machine didn’t work”. Another operator stated: “I have been 
employed at ... (the product user) for 6 years, handling the bags, and working with this new 
bagger system has been a revolutionary experience for me”. Moreover, the PM responsible for 
the project at the customer had the following statement of overall performance of the whole 
project: “... The project has impressed each and everyone”. These quotations imply that 
customer satisfaction with the outcomes of the project was high. 
 
The NPD company has specialized in the development of process equipment for a world-wide 
industry. Occasionally, as in the project studied, NPD is done in close collaboration with a 
customer. The customer in this case is a market leader in the industry. In relation to the project 
at hand, the customer can be regarded as consisting of two independent business units, the 
buyer and the user, both being relevant in this study. The buyer (purchase and R&D) is located 
in Europe and provides technical assistance for the development and optimization of 
production facilities for all subsidiary companies. The user is an independent manufacturing 
company (owned by the buyer) located in North America. 
 
The objective of the project was to develop and produce a completely new production line for 
the buyer at a new plant in North America. The project included several sub-projects, each 
aiming at developing a new machine that was part of the novel production line. A temporary 
organizational unit was established for the project. The buyer and the user were both involved 
in the NPD project. The buyer was responsible for engineering, purchase, planning, and budget 
and the user for erecting a new building for the production line and the implementation of the 
machines. Finally, several different suppliers were involved at different phases of the NPD 
project.  
 
The key stakeholders for the project were other departments at the NPD company, the buyer 
and the user sections of the customer company, and suppliers. In addition, there is a group of 
“others” representing hotels representatives, travelling agencies, car leasing and so on. The 
stakeholders and their distance from the PM are presented in figure 3. Closest to the PM, we 
find the project team. The project team is part of the organization in which the NPD project 
takes place while the organization is the boundary for the project team and other organizational 
departments as regards the external stakeholders. 
 
The PM was not involved in the pre-project phase. Therefore, we do not have data from this 
phase. The concept development phase lasted 212 days, while the solution development, 
testing, and delivery phases lasted 152, 60, and 242 days respectively. 
 
We only have the email correspondence in which the PM was directly involved or received a 
copy. However, we learned from interviews with the project manager that the preferred way to 
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Project 
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Development 
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Management 
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Customer  
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Others 
communicate during this project was through emails, because the project manager wanted 
everything in writing. 
 
Figure 3. Stakeholders in the NPD project 
 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Own contribution 
 
 
We do not know what has taken place in terms of mail, telephone or other media. We also do 
not know if the other stakeholders communicated directly. However, according to the project 
manager, emails were used for sending short messages and for sharing document attachments 
such as quotations and memos from meetings. This was because the different stakeholders 
were placed in different departments and to some extent in different countries and even 
continents. Accordingly, we find it fair to assume that the correspondence reflects the amount 
and direction of the communication flow to and from the stakeholders directly and through the 
project manager.  
 
The number of emails concerning the project which the PM was involved in during the project 
course was 3737. The PM sent 700 emails, he received 1951, and received a copy of 
information between other persons inside or outside the company 1086 times.   
 
In total, there were 363 receivers, senders, or receivers as “cc” of emails (nodes). However, 52 
of these nodes did not receive or send any emails but only received a copy of emails between 
other participants in the network. Therefore, they could not be included in the matrix of 
receivers and senders of emails. Accordingly, they were left out of the analysis. Another 36 
nodes were deemed irrelevant for the NPD process because they were photocopy machines, 
restaurant bookings etc. The size of the network analyzed was hereafter 275 nodes. The nodes 
not taken into account were evenly spread across the phases of the innovation project.  
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Table 1. Number of individuals in each group of stakeholders receiving or sending emails 
during each phase of the NPD project 
 
 
Overall Concept  
Develop
ment 
    Solution  
Developme
nt 
Testing Delivery   D
ep
artm
en
ts 
at 
N
P
D
 
  co
m
p
an
y
 
Project Team 8 8 5 6 7 
Finance 8 3 3 1 6 
Sales 10 7 7 5 6 
Construction 28 20 17 18 16 
Development   2 1 1 2 2 
Production 20 14 12 8 13 
Management 5 3 5 3 5  T
h
e 
 cu
sto
- 
 m
er 
Buyer 62 44 21 15 22 
User 17 5 6 3 10 
 Suppliers 85 24 44 29 32 
 Other 30 5 9 7 17 
 Sum 275 134 130 97 136 
 
The 275 nodes are spread across the different internal and external stakeholder groups. Table 1 
displays the number of active individual mail recipients/senders in each group in each of the 
four phases of the NPD project.  The numbers show that all groups of stakeholders are actively 
involved in the communication concerning the project throughout the project course. Further, 
the number of stakeholders in each group varies a lot, and in some stakeholder groups, 
different individuals are active in different phases of the NPD project as the total number of 
stakeholders is large compared to the number of active stakeholders in each of the phases. 
 
RESULTS  
  To know more about the types of brokerage performed by the PM, we carried out a network 
analysis of the email correspondence that the PM has taken part in during the NPD project. In 
the following, we first look into the extent of each type of brokerage based on the typology 
developed in section 2. Hereafter, we are ready to explore in detail the types of brokerage that 
the PM performs. We do this by analysing tables containing the number of brokerage relations 
that the PM has created between members of the internal and external stakeholder groups. The 
result of this analysis is displayed in table 2. 
 
The numbers in table 2 show that the amount of brokerage varies across the project course (row 
“Total”). The number of brokerage relations that the PM creates is lowest at the beginning of 
the NPD project and highest in the solution development phase. The PM only acts as a project 
team coordinator to a limited extent and especially at the beginning of the NPD project. This 
does not indicate that the PM does not communicate with the project team but more likely that 
the members of the project team also communicate directly with each other. To some extent, 
the PM acts as a project team gatekeeper, brokering information from outside parties into the 
project team and as a representative for the project team brokering information from the team 
to members of other stakeholder groups. In the concept development phase, the PM is 
primarily a gatekeeper while he in the delivery phase more acts as a representative for the 
project team. We further see that the PM acts as a company coordinator brokering between 
employees of different departments within the organization. The coordination primarily takes 
place in the concept development and the delivery phases. Internal consultancy brokering 
between employees of the same department is fairly high in the delivery phase. 
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Table 2. Brokerage of the PM in the different phases of the NPD project. 
  Concept 
development 
Solution 
development 
Testing Delivery 
Intra- 
organizational 
Project team 
coordinator 
4 4 0 2 
Project team 
gatekeeper 
38 44 0 29 
Project team 
representative 
21 7 2 40 
Company 
coordinator 
143 89 70 300 
Internal 
consultant 
23 18 46 72 
Inter- 
organizational 
Company 
gatekeeper 
261 301 162 539 
Company 
representative 
298 1.074 646 773 
Extra-
organizational 
External 
consultant 
72 791 338 267 
External liaison 220 953 502 584 
Total 1.080 3.281 1.766 2.606 
 
 
The inter-organizational brokerage is between employees at the company and external 
stakeholders in the form of acting as a gatekeeper or a representative for the company. The 
largest amount of company gatekeeping (539) takes place in the delivery phase while the 
amount of company representation is largest in the solution development phase. This is also the 
picture as regards extra-organizational brokerage acting as an external consultant and external 
liaison.  
 
Having considered the types of brokerage which the PM engages in, the next question is 
between which stakeholders the brokerage takes place. To learn about this we, in the following, 
look into a table for each phase of the project showing the number of brokerage relations that 
the PM carries out between the individual groups of stakeholders. Large numbers (the 10 
percent largest numbers) have been marked in bold. Cells containing brokerage between 
internal stakeholders (intra-organizational brokerage) are white, cells containing the number of 
brokerage relations between internal and external stakeholders (inter-organizational brokerage) 
are two shades of light grey while cells containing the number of external brokerage relations 
(extra-organizational) are dark grey. When interpreting the data, one has to take into 
consideration that the possible amount of brokerage depends on the number of individuals in 
the group. 
 
Brokerage in the concept development phase 
  The numbers in table 3 show the number of times, the PM connects two stakeholders who are 
not otherwise connected (the amount of brokerage). The numbers relating to intra-
organizational brokerage are small. There is, however, one relatively large number (19) 
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showing that the PM has performed brokerage as a company coordinator because he has 
received emails from the construction department and sent emails to employees of the sales 
department.  
 
Table 3. Brokerage in the concept development phase (n=1080 brokerage relations by PM) 
 
 
Departments at the NPD company Customer 
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ro
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Project Team 4 3 7 2 2 3 4 12 5 6 12 
Finance 2 0 2 1 0 1 2 4 2 2 4 
Sales 6 4 10 3 4 4 8 17 7 8 16 
Construction 13 7 19 5 6 7 13 31 14 14 28 
Development 1 1 1 0 0 1 1 4 2 2 4 
Production 10 5 15 5 5 4 10 25 10 10 20 
Management 6 3 8 2 2 3 4 15 6 6 12 
 C
u
s-
to
m
er 
Buyer  18 11 30 8 10 11 21 43 17 22 44 
User  6 3 8 3 3 3 6 9 3 6 12 
 
Suppliers 11 6 18 6 6 6 12 29 12 10 24 
 
Others 10 5 15 5 5 5 10 25 10 10 16 
 
 
Median 6, 75% percentile 12, 90% percentile 19 
 
 
  
 
Project team coordinator   
 
Company coordinator 
 
 
  
 
Project team gatekeeper 
  
Company gatekeeper 
 
 
  
 
Project team representative 
  
Company representative 
    Internal consultant   External consultant (boxed) and liaison 
 
The PM has also undertaken company representative brokering for the construction and 
production departments and management towards the buyer (31, 25 and 15). Likewise, he has 
undertaken company gatekeeping from the buyer to the sales department (30). The largest 
numbers in the table are in the section containing external consultant and external liaison 
brokerage between external stakeholders (buyer, user, and suppliers). We see that the PM 
carries out external liaison brokerage between the buyer and suppliers and acts as an external 
consultant connecting employees at the buyer in communication concerning this NPD project. 
 
Brokerage in the solution development phase  
  Table 4 shows the brokerage that the PM performed in the solution development phase. In 
this phase, the general level of brokerage is higher than in the concept development phase as 
the total number of brokerages is 3281 as compared to 1080 in the concept development phase.  
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Table 4. Brokerage in the solution development phase (n=3281 brokerage relations by PM) 
    
 
Departments at the NPD company Customer 
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Project Team 4 0 4 2 0 0 1 16 3 70 12 
Finance 6 0 6 3 0 0 3 18 3 72 12 
Sales 8 0 9 5 0 0 5 29 5 119 20 
Construction 11 0 16 6 0 0 8 43 8 192 32 
Development 1 0 2 1 0 0 1 6 1 24 4 
Production 11 0 14 7 0 0 7 42 7 168 28 
Management 7 0 7 4 0 0 3 24 4 96 16 
C
u
s-
to
m
er 
Buyer  16 0 17 9 0 0 9 45 9 216 36 
User  10 0 10 5 0 0 5 27 4 120 20 
 
Suppliers 61 0 62 30 0 0 31 185 31 721 124 
 
Others 12 0 12 6 0 0 6 36 6 143 21 
 
 
Median 6, 75% percentile 20, 90% percentile 62 
 
 
  
 
Project team coordinator   
 
Company coordinator 
 
 
  
 
Project team gatekeeper 
  
Company gatekeeper 
 
 
  
 
Project team representative 
  
Company representative 
    Internal consultant   External consultant (boxed) and liaison 
 
Comparing tables 3 and 4, we see that the larger number of brokerage relations are mainly due 
to a rise in brokerage towards suppliers from departments at the NPD company (company 
representation), from the buyer to suppliers (external liaison brokerage), and between suppliers 
(external consultancy brokerage). The last number is very large indicating that the PM at this 
stage acted as a hub connecting several different suppliers. Further, the numbers show that the 
performance of brokerage to the buyer in general and to the suppliers has grown (comparison 
of tables 3 and 4). Finally, the PM takes on a role as project team gatekeeper regarding 
communication from the construction and production departments. 
 
Brokerage in the testing phase 
  In the testing phase, the level of brokerage is smaller than in the solution development phase. 
The number of brokerage relations created by the PM is 1766 in this phase.  
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Table 5. Brokerage in the testing phase (n=1766 brokerage relations by PM) 
 
 
           Departments at The NPD company Customer   
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Project Team 0 0 0 2 0 0 0 2 1 13 3 
Finance 0 0 0 3 0 0 1 3 1 14 3 
Sales 0 0 0 12 0 0 4 11 4 56 12 
Construction 0 0 0 45 0 0 16 47 16 223 48 
Development 0 0 0 6 0 0 2 6 2 28 6 
Production 0 0 0 15 0 0 5 15 5 70 15 
Management 0 0 0 6 0 0 1 6 2 28 6 
C
u
s-
to
m
er 
Buyer  0 0 0 29 0 0 10 27 10 140 30 
User  0 0 0 9 0 0 3 9 2 42 9 
 
Suppliers 0  0  0  65  0  0  22 66 22 293 66 
 
Others 0  0  0  18  0  0  6 18 6 84 16 
 
 
Median 2; 75% percentile 12, 90% percentile 42 
 
 
  
 
Project team coordinator   
 
Company coordinator 
 
 
  
 
Project team gatekeeper 
  
Company gatekeeper 
 
 
  
 
Project team representative 
  
Company representative 
    Internal consultant   External consultant (boxed) and liaison 
 
Comparing tables 4 and 5, we see that there are fewer relations created between most of the 
stakeholder groups but that brokerage towards the construction department has gone up, 
especially from the buyer and the suppliers. In this respect, the PM has acted as a company 
gatekeeper and representative for the construction department towards the buyer and suppliers. 
Further, the PM has acted as an internal consultant between employees of the construction 
department and as an external consultant between suppliers. This way, inter-organizational and 
extra-organizational brokerage from departments at the NPD company and from the buyer to 
suppliers is still dominating with the construction department in focus internally. 
 
Brokerage in the delivery phase 
  In the delivery phase, the level of brokerage is again higher than in the testing phase. The 
number of brokerage relations is 2606.  
 
Comparing tables 5 and 6, we see that even though the number of relations created between 
most of the groups has gone up, the number of relations to and from suppliers and the number 
of relations from the construction department to external stakeholders have gone down. There 
is, however, still much company representation and gatekeeping connecting the construction 
department to suppliers and also to the buyer. Likewise, there is a high level of external liaison 
from buyer and user to suppliers and external consultancy brokerage between suppliers. The 
company coordinator brokerage between the financial, sales, construction, and management 
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departments is at the highest level in this stage. Further, the PM also in this phase acts as an 
internal consultant in relation to the construction department. 
 
Table 6. Brokerage in the Delivery Phase (n=2606) 
 
 
Departments at The NPD company Customer 
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Project Team 2 0 12 18 4 6 0 11 8 38 16 
Finance 4 0 12 20 4 8 0 12 8 40 16 
Sales 4 0 9 20 4 8 0 11 8 40 16 
Construction 9 0 35 46 12 21 0 35 24 119 48 
Development 1 0 6 10 1 4 0 6 4 20 8 
Production 7 0 29 45 10 16 0 30 20 100 40 
Management 4 0 14 23 5 10 0 15 10 50 20 
T
h
e 
C
u
s-
to
m
er 
Buyer 7 0 23 38 8 15 0 20 16 78 32 
User 5 0 15 24 5 9 0 13 8 50 20 
 
Suppliers 19 0 60 98 20 37 0 60 40 191 80 
 
Others 13 0 39 65 13 26 0 39 26 130 48 
 
 
Median 12, 75% percentile 26, 90% percentile 48 
 
 
  
 
Project team coordinator   
 
Company coordinator 
 
 
  
 
Project team gatekeeper 
  
Company gatekeeper 
 
 
  
 
Project team representative 
  
Company representative 
 
   Internal consultant   External consultant (boxed) and liaison 
 
 
Brokerage roles across the NPD project course 
  In sum, the results from the analysis show that the PM performs the largest amount of 
brokerage in the solution development phase and hereafter in the delivery phase.  
 
In addition, our results show that of the nine brokerage roles, the PM mostly takes on a role as 
company representative followed by external liaison and external consultant. The level of intra-
organizational brokerage is in general lower than the level of inter- and extra-organizational 
brokerage. However, there are interesting differences across the types of intra-organizational 
brokerage in the various phases of the NPD project which we studied. The PM acts a company 
coordinator to a much larger extent in the concept and especially the delivery phases than he 
does in the remaining two phases. In addition, the amount of internal consultancy is very low 
in the solution development phase even though the general level of brokerage in this phase is 
much larger than in other phases. Most of the brokerage takes place in the form of coordination 
of other departments with the construction department.  
 
Looking at inter-organizational brokerage, we see that the amount of acting as a company 
representative is largest in the solution development phase.  In the concept development phase, 
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the representation is in the form of connecting several of the departments of the NPD company 
to the buyer.  
 
Figure 4. Overview of main results 
 
 Concept 
Development 
Solution 
Development 
Testing Delivery 
Intra-
organizational  
Company 
coordinator  
 Construction - 
sales 
 
Project team 
gatekeeper 
 Construction 
 Production 
 
Internal consultant 
 Construction 
Internal consultant 
 Construction 
Company 
coordinator  
 Functional 
departments 
Inter-
organizational 
Company 
representative 
 Management, 
construction and 
production 
towards buyer 
Company 
gatekeeper 
 Buyer - sales 
department 
Company 
representative 
 Departments -
suppliers 
Company 
representative 
 For construction 
Company 
gatekeeper 
 Supplier-
construction 
 Buyer-
construction 
Company 
representative 
 Departments-
suppliers 
Company 
gatekeeper 
 Supplier-
construction 
 Buyer-
construction 
Extra-
organizational  
External consultant 
 Buyer – buyer  
External liaison 
 Buyer – supplier 
External consultant 
 Supplier-supplier 
External Liaison 
 Buyer-supplier 
External consultant 
 Supplier-supplier 
External consultant 
 Supplier-supplier 
External Liaison 
 Buyer/user-
supplier 
 
 
In the following phases, the representation is mostly for the various departments, especially 
construction, towards the buyer. The PM to a much larger extent acts as a company 
representative than he acts as a company gatekeeper except in the delivery phase where the 
level of taking on the two roles is more equal. In the concept development phase, the PM is 
gatekeeping for sales vis-à-vis the buyer whereas the gatekeeping in later phases regards 
communication from the suppliers and the buyer to the construction department. 
 
The amount of brokerage as external consultant and external liaison is high in the solution 
development phase and falls to a much lower level in the testing and delivery phases. In the 
concept development phase, the external consultancy is between employees at the buyer 
whereas consultancy connecting (different) suppliers is dominating in the later phases. The role 
as external liaison involves linking the buyer and suppliers and in the delivery phase also the 
user and suppliers. 
 
DISCUSSION AND CONCLUSION  
  The aim of this paper was to contribute to the existing knowledge about the brokerage roles 
that the PM takes on in NPD projects by focusing on the different types of brokerage that a PM 
performs across the project course internally, externally, and across organizational boundaries. 
As a part of this, the typology of brokerage roles of Gould and Fernandez (1989) was extended 
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taking into account that there are two levels of internal versus external brokerage: to and from 
the project team and to and from the organization.  
 
The findings concerning brokerage in the concept development phase are in accordance with 
what could be expected. The PM in this phase carries out inter-organizational brokerage 
activities between the customer (particularly the buyer section at the customer) and the 
departments of the NPD company which are central at this phase of the NPD project 
(construction and production) acting as a company gatekeeper and a company representative. 
The finding that the PM acts as a company coordinator in this phase is also in accordance with 
expected. However, the coordination taking place differs from expected as we found a large 
amount of brokering between the construction and production departments and the sales 
department. At this stage, we would not, based on existing theory (Song and Swink, 2009), 
expect coordination taking place with the production department. Our findings can perhaps be 
explained by the fact that the construction and production departments may cooperate in 
problem solving activities. It may, therefore be, that the production department has acted as a 
sort of consultant for the PM in this case regarding what could later be possible in actual 
production (Clark and Wheelwright, 1992). We consider it interesting that we found virtually 
no company representation to the supplier at this stage. This is contradictory to the findings of 
Khurana and Rosenthal (1997) and indicates that suppliers may not always be involved in 
clarifying required resources at this phase. 
 
In the solution development phase, we expected coordinating brokerage within the NPD 
project team and representative brokerage between the project team and the other departments 
at The NPD company (especially development, construction, and production). We also 
expected to see company representation for the development department towards the customer. 
In the results, we found that the level of brokerage to the buyer was higher in this phase than in 
the previous phase indicating that the buyer is central for clarification of specifications etc. 
Further, the analysis showed that external liaison brokerage towards the suppliers and among 
suppliers was very dominating at this stage. We did not find that project team coordination, 
representation, and gatekeeping were more important in this phase than in the concept 
development phase. This is not according to expectations. The explanation may be that the 
inter- and extra-organizational brokerage which is apparently necessary in this phase takes up 
the limited resources of the project manager. It may also be that some of the communication in 
this phase takes place directly between the internal stakeholders who were connected by the 
PM in the concept development phases. In this case, the PM does not play a role as a broker – 
but his former role as a broker may be very important for his workload in this phase.  
  
The findings regarding the testing phase showing company representation and company 
gatekeeping brokerage between the construction department and the buyer and suppliers were 
as expected at this phase. We found a relatively high level of internal consultancy between 
employees of the construction department. This seems a bit odd as the number of employees in 
this department is only 28, and this is an ordinary department at the NPD company with 
employees who are used to working together. An explanation for this finding may be that the 
department in reality is split in subdepartments each with a very specific technical knowledge. 
The PM has the knowledge of the needs of the customer and is the person capable of 
transferring into technical specifications. The PM is also the person knowing which 
subdepartment has the needed knowledge for a specific issue. It is then important that the PM 
brokers between the customer and the different subdepartments to turn the needs into specified 
products. 
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Based on the literature, we expected that there would be a high level of internal coordination in 
the delivery phase, especially as concerns the financial, sales, and construction departments. 
This was corroborated by the findings in the study. This confirms that it is an important task 
for the PM to broker between the various departments within the organization to ensure that the 
project is delivered according to specifications and financial agreements with the correct 
documentation.  
 
In sum, the main findings of this study of the email communication regarding a NPD project 
are that, contrary to expectations based on existing knowledge, we found that the production 
department was involved in the concept development phase. We also found that the suppliers 
were not involved in the concept development phase but, on the other hand, were strongly 
involved in the solution development phase in which the PM to a very large extent acted as a 
hub between possible suppliers for the project. We had also expected that the PM would be 
more involved in coordination of, to and from the project team than what we found in this 
study. Based on the study, it seems that some of the connections that we, based on existing 
knowledge, would expect that the PM creates in the concept development phase, in fact are 
created at a later point in time; in the solution development phase.  
 
Limitations and contribution 
  Even though the findings of our study provide new insights and extend existing understanding 
on the role of the PM in knowledge communication during a NPD project, they should be 
interpreted cautiously due to several limitations. Firstly, it should be noted that our results do 
not provide generalizable truths applicable in whatever context because we draw data from 
only a single project from a specific industry. Secondly, the results of this study do not draw 
the full picture of the communication among the stakeholders but are restricted to emails 
involving the PM in some way. The communication using other media, for instance the PM 
walking down the hallway to talk to one of his colleagues in the project team, is not considered 
here. However, because the stakeholders were very geographically dispersed in this project, we 
find it safe to assume that most of the communication took place per email.  
 
Despite these limitations, we find that the study contributes to existing knowledge about the 
role of the project manager as a broker of information in NPS projects. Firstly, we found that 
the management of the project in terms of linking the stakeholders takes off in the solution 
development phase rather than in the concept development phase which is the phase in focus in 
large parts of the research that has taken place in this field. Secondly, it is an important task for 
a PM to represent the company towards customers and suppliers. The PM is thus more than a 
coordinator of and representative for the project team. Thirdly, to support the project progress, 
the PM in addition acts a link between various (possible) suppliers and between the customer 
and the suppliers.  
 
In addition, this study provides two significant methodological additions to prior research on 
brokerage roles. Firstly, unlike many of these studies that have studied the brokerage 
phenomenon from a static perspective using cross-sectional data, this study provides a dynamic 
perspective because it is based on longitudinal data. Secondly, the analyses in this study are 
based on email data and therefore represent activities that have objectively taken place. This 
type of data as opposed to interview or survey data is free of cognitive and psychological 
biases.   
 
Implication for management and research 
  The findings of this study provide a valuable understanding for practitioners when planning 
NPD projects. The extended brokerage typology and respective findings on significance of the 
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various types of brokerage across NPD projects could for example be used to identify 
brokerage needs as a basis for the planning of communication activities as a part of stakeholder 
management across the phases of a project. Further, it is important to have in mind that the 
main workload on the PM as regards brokerage is in the solution development phase. This 
means that resources should be allocated to communication involved in this. 
 
Another implication is that it is important to acknowledge the different roles of the PMs. This 
implicates that they to a large extent act as a company representative. The PM, of course must 
be good at running a project in a traditional sense but must also be in possession of social skills 
enabling him or her to create and sustain contacts and take part in problem solving within and 
outside the company. In addition, PMs must possess technical qualifications as they broker 
information not only between the customer and the technical departments in the NPD company 
but also within these technical departments for example during the testing phase. 
 
The process of engaging in this research and the results that we achieved generated some 
intriguing ideas for further studies. We have found that the PM performs a lot of brokerage in 
the solution development phase. However, as this study is based on numbers of emails and not 
contents, we do not know what the communication was about. An interesting area of further 
research would of course be to look into the emails in more detail to learn about this 
communication. This research could be supported by literature on boundary management 
theory. Another interesting point of research would be to look into the brokerage that does not 
take place. It may be that this in some situations is because of relations that have been created 
in previous phases and the stakeholders are, therefore, in direct contact. To study this, we 
would need the email exchange within the whole organization regarding a project instead of the 
network of just one person. Another way to go would be to study the flow of the emails in 
more detail than we have been able to in this study. Finally, the special feature of e-mails, the 
option to send “cc” (carbon copies) and “bcc” (black carbon copies) to different persons would 
also offer interesting points of departure for future research. Thorough analyses of those 
“shadow networks” could reveal new insights on knowledge communication needs and 
practices in NPD. 
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